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TWENTY-NINTH NATIONAL CON- 
FERENCE ON WEIGHTS AND 
MEASURES 


The Twenty-ninth National Confer- 
ence on Weights and Measures was 
held in Washington on June 6 to 9, 
inclusive. The sessions of the first two 
days were held at the Bureau and of 
the last two days at the Hotel. Wash- 
ington, the downtown headquarters of 
the conference. 

The attendance numbered well over 
200 members and guests. Delegates 
were present from 27 States and the 
District of Columbia. A considerable 
number of representatives of firms 
manufacturing weighing and measuring 
appliances and others interested in 
weights and measures matters made 
up a truly representative gathering. 

Dr. Lyman J. Briggs, president of 
the conference, opened the sessions with 
a short address in which he com- 
mented particularly upon recent revi- 
sions of the Bureau tolerances for rail- 
way track scales and for test weights 
of lower denominations, and upon Bu- 
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reau representation at State weights 
and measures conferences. 

On special invitation, a number of 
representatives of manufacturers of 
food containers and of distributors of 
packaged foods addressed the confer- 
ence on June 8, expressing their ideas 
on the proposal to effect quantity 
standardization of packages. A _ spe- 
cial conference committee brought in a 
report recommending such standardiza- 
tion, and this was approved and 
adopted by the conference. The com- 
mittee was continued for the purpose 
of carrying on its studies in this field 
and developing methods of effectuating 
the standardization in question. This 
general subject received more attention 
than any other single question, and 
marks the definite entry of the confer- 
ence upon a very important phase of 
standardization activity. 

Highteen formal papers were pre- 
sented and discussed in addition to the 
usual committee reports and special 
demonstrations of weighing and meas- 
uring apparatus. The conference com- 
mittee on specifications and tolerances 
recommended some changes in and ad- 


1 Published with approval of the Director of the Budget. 


162682—39 


63 


64 


ditions to material previously adopted 
relative to vehicle tanks and weighing 
scales, including revised tolerances for 
railway track scales; with slight modi- 
fications, in which the committee con- 
curred, these recommendations were 
adopted by the conference. 

This year those attending the con- 
ference were given a choice of two 
trips through the Bureau’s laboratories: 
The first covered those of the Weights 
and Measures Division, while the sec- 
ond was a general trip designed to give 
a cross section of the work. Both trips, 
however, featured a visit to the Bu- 
reau’s new vehicle scale, the installa- 
tion of which is just being completed. 

At the final session, on June 9, the 
following officers were elected for the 
ensuing year: President, Dr. Lyman J. 
Briggs, Director, National Bureau of 
Standards. Vice Presidents: Charles 
C. Read, State Superintendent of 
Weights and Measures of New Jersey ; 
©. HE. Tucker, Chief, State Division of 
Weights and Measures of California ; 
H. N. Davis, Supervisor, State Depart- 
ment of Weights and Measures of Ver- 
mont; A. J. Jenson, State Inspector of 
Weights and Measures of North Da- 
kota; Alex Pisciotta, Director, Bureau 
of Weights and Measures of New York 
City; James O’Keefe, Inspector of 
Weights and Measures, of Chicago, IIl., 
Secretary, F. 8S. Holbrook, National 
Bureau of Standards, Washington, 
D. C. Treasurer, George F. Austin, 
Jr., Supervising Inspector of Weights 
and Measures of Detroit, Mich. 

In addition to the foregoing, sixteen 
officials were elected to membership on 
the conference executive committee. 


METHOD FOR SEALING PLATI- 
NUM TO PYREX GLASS 


A satisfactory seal between platinum 
and Pyrex glass, for use in the con- 
struction of chemical and other scien- 
tific apparatus, has been developed by 
Edward Wichers and C. P. Saylor, of 
the Bureau’s Chemistry Division. 

The general problem of joining 
metals and glasses has been studied by 
many investigators, but the fact that 
the thermal expansions of platinum 
and glass are so different has always 
caused trouble. Thus, when a platinum 
wire or rod is coated with hot glass, 
subsequent cooling will crack the glass 
or pull it loose from the metal. Wich- 
ers and Saylor have surmounted this 
difficulty by using a seamless tube of 
platinum instead of a wire or rod. If 
the walls of the tube are thin as com- 
pared with its length (say a ratio of 
1 to 12), the shrinkage forces are not 
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great enough to crack the glass in- 
ternally or to pull the metal away 
from it. In the case of a platinum 


tube within a glass tube, the relative | 
dimensions of the glass enclosing wall — 


also affect the tension of the boundary. 


The lower limit for the ratio of diam- ) 


eter to wall-thickness of the glass for 
this type of seal is set by the resistance 
of the glass to failure by cracking of 
the entire wall. 

In addition to direct testing for vac- 
uum-tightness, seals made at the Bu- 
reau have been examined microscopi- 
cally to find whether any strains 
existed, to discover internal cracking, 
and to locate possible separations of 
the metal from the glass. The me- 
chanical principles governing the plati- 
num-Pyrex seals can also be applied to 
other metal-glass seals of the tubular 
type. From a knowledge of the me- 
chanical and thermal properties of 
particular glasses and metals, the di- 
mensions of parts of the two materials 
which are likely to yield satisfactory 
seals can be calculated. If the cross 
section of a thin-walled metal tube is 
insufficient to accomplish a _ desired 
purpose, such as the introduction of a 
given electrical current into an appara- 
tus, a rod with a short tubular jacket 
welded to it can be used. 

The new type of seal is simple to 
construct, and therefore does not re- 
quire any unusual apparatus or ex- 
traordinary skill in glass blowing. 


REVISED COMMERCIAL STAND- 
ARD FOR INTERCHANGEABLE 
GROUND-GLASS JOINTS, STOP- 
COCKS, AND STOPPERS 


Printed copies of Commercial Stand- 
ard CS21-39, Interchangeable Ground- 
Glass Joints, Stopcocks, and Stoppers, 
(Fourth Edition), has just been re- 
leased. The first edition was published 
in 1930, and experience has since dem- 
onstrated that interchangeability of 
mating parts, made possible by the 
standard, is entirely practical for some 
types of glass apparatus. Revisions 
adopted in 1934, 1986, and 1938 have 
kept the standard abreast of demands 
for extension. The scope of the first 
edition was confined entirely to inter- 
changeable ground-glass joints; the sec- 
ond edition extended the principle to 
include stopcocks and flask and reagent 
bottle stoppers; the third edition re- 
tained all existing sizes of joints, stop- 
cocks, and stoppers, and added two new 
sizes of full-length joints and a series 
of medium-length joints. The fourth 
edition extends the scope to include a 
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series of short-length joints found to 
be in demand primarily for weighing 
bottles with interchangeable covers. 
One new full-length joint was adopted. 
In adding these new sizes and lengths, 
the standing committee was fully cog- 
nizant of the fact that, from the user’s 
standpoint, as well as from that of the 
manutacturer, the variety of sizes must 
be kept at a minimum. Therefore, 
only those for which there is a known 
demand have been added. 

As before, the standard requires that 
interchangeable ground-glass joints, 
stopcocks, and stoppers shall be identi- 
fied by an ST symbol etched on each 
member of the joint, the symbol to be 
followed by a size designation and the 
trade-mark of the manufacturer. The 
method of size designation of joints in- 
cludes a number indicating the ap- 
proximate diameter at the large end of 
the ground zone, followed by a second 
figure, separated from the first by a 
hyphen or diagonal, indicating the ap- 
proximate length of the ground zone. 
The size designation for stopeocks is 
based on the diameter of the bore; for 
flask and bottle stoppers, on the diam- 
eter at the large end of the ground 
zone. 

The standard covers 15 sizes of full- 
length interchangeable ground-glass 
joints, a series of 10 medium-length 
joints, and 18 short-length joints. The 
nine sizes of stopcocks, eight sizes of 
flask stoppers, and six sizes of reagent 
bottle stoppers covered by previous edi- 
tions remain unchanged. 

The standard also covers material 
and construction requirements for 
standard master plug and ring gages 
with dimensional tolerances, the re- 
quired fit of mating gages with refer- 
ence to each other, and fit of the fin- 
ished product in working gages. The 
universal taper for all interchangeable 
ground-glass joints, stopcocks, and 
stoppers is 1 to 10, the specified length 
of the ground zone varying with the 
product. 

The personnel of the standing com- 
mittee to pass upon revisions is given 
in the printed pamphlet, together with 
a list of acceptors and a brief history 
of the project. 

The standard became effective for 
new production on February 15, 1939. 
Copies are obtainable from the Super- 
intendent of Documents, Government 
Printing Office, Washington, D. C., at 5 
cents each. 
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PYRAMIDAL-DIAMOND TOOL FOR 
INDENTATION MEASUREMENTS 


Although ball, cone, and square-based 
pyramid tools have proved of. great 
value in testing the indentation hard- 
ness of metals, they are of little value 
in testing brittle materials such as 
glass and crystals, which shatter under 
the heavy loads required to give in- 
dentations of sufficient length for ac- 
curate measurement. By using a dia- 
mond indenting tool of a pyramidal 
form that gives a diamond-shaped 
rather than a customary square-shaped 
indentation of the regular pyramid, 
Ff’. Knoop, C. G. Peters, and W. B. 
Emerson have found that the sensi- 
tivity of the indenter is increased ap- 
preciably. Measurable indentations 
are obtained with loads which do not 
shatter brittle specimens. With this 
form of tool the elastic recovery of a 
specimen upon removal of the indenter 
is in a transverse direction and, con- 
sequently, the penetration, volume, con- 
tact area, and projected area of an in- 
dentation under a loaded indenter may 
be determined from the measured 
length of the long diagonal and the 
indenter constants. The projected area 
of the recovered indentation may also 
be determined with an _ additional 
measurement of the short diagonal. 
The sensitivity of the indenter increases 
with decrease in its width and pene- 
tration but the sensitivity is neces- 
sarily limited with light loads by prac- 
tical considerations such as the sur- 
face-finish requirements of a specimen. 

From a study of the performance of 
seven indenters of different angular 
shapes, an indenter was selected which 
proved to be a practical tool for test- 
ing metals, glasses, dental plastics and 
enamels, and porcelains. The sensi- 
tivity of the tool is such that an ap- 
plied load of 0.1 kg for rolled copper 
and 0.5 kg for hard steel gave in- 
dentations of 100 uw length which could 
be measured very accurately. This 
sensitivity permits the testing of small 
specimens. It is evident, from the mag- 
nitude of the penetration, which is but 
3 mu for an indentation of 100 uw length, 
that very thin specimens may also be 
tested. The study of the performance 
of the various indenters gave data on 
the effect of load and the effect of dif- 
ferent dimensional bases of computa- 
tion on indentation number. Indenta- 
tion numbers with the selected indenter 
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and, also, with Brinell and with Vick- 
ers indenters were determined for sev- 
eral specimens. ‘The study which is 
reported in full in the Journal of Re- 
search for July (RP1220), appears to 
indicate that information of importance 
to the understanding of the funda- 
mental factors involved in indentation 
testing may be obtained with diamond- 
based pyramidal indenters. 


IMPROVED RADIUM DETECTOR 


Situations frequently arise in which 
it is desirable to determine the extent 
of accidental contamination bv radio- 
active materials. Such contamination 
occurs in research laboratories where 
radioactive studies are in progress and 
also in commercial plants where radio- 
active materials are handled. An im- 
portant example of the latter is the 
dial-painting plants, where self-lumin- 
ous radium paint is applied. 

In the Journal of Research for July 
(RP1223), L. F. Curtiss describes a 
portable Geiger-Muller counter operated 
entirely from the alternating-current 
mains, which permits a rapid and ac- 
curate determination of such contami- 
nation wherever it exceeds the equiva- 
lent of about 4 microgram of radium 
per square meter. The device is also 
sufficiently sensitive to determine the 
presence of a microgram of radium in 
a living person and therefore may be 
used for routine test of workers, their 
garments, and objects habitually han- 
dled by them. The instrument is very 
rugged, readily portable, and silent in 
operation. Requiring no batteries of 
any kind, it is always ready for use. 
Commercial radio parts are used 
throughout, with the exception of the 
tube itself, so that there is little danger 
of failures, and the parts are easily 
replaced if they should fail, though, 
as they are used will within their rat- 
ings, this is not likely to happen. The 
indicator is a milliammeter, which is 
arranged to have a very steady de- 
flection under constant conditions, at 
the same time being sufficiently sensi- 
tive to measure 1 microgram of radium 
at a distance of 1 meter. The device 
may, therefore, be used for intercom- 
parison by gamma radiation of sam- 
ples of radium of low activity. It has 
been tested under practical conditions 
and has been found well suited for sur- 
veys of contaminated locations. It 
also is a very sensitive detector for 
lost radium preparations and for test- 
ing radium ores of commercial value. 
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FIZEAU INTERFEROMETER FOR 
EXPANSION MEASUREMENTS 


In the Journal of Research for July 
(RP1227), J. B. Saunders discusses the 
use of the Fizeau interferometer for 
thermal expansion measurements, with 
special reference to the sources of cer- 
tain serious errors and ways for re- 
ducing them. Two types of error were 
found to predominate. These may be 
termed: (1) Error caused by tilting of 
the spacers under mechanical forces, 
and (2) error caused by variations in 
air-film thickness at the contact points. 
Such errors often amount to 10 percent 
and may, under certain conditions, ex- 
ceed in magnitude 50 percent of the 
value sought. 

By reducing these errors to an order 
of magnitude comparable to other 
known errors, such as those in tem- 
perature and length determinations, it 
is possible to secure data in which the 
total error is less than one-tenth of 
that produced by either of the above 
two effects. 

The two types of error are consid- 
ered in detail and a modified proce- 
dure is given whereby the precision of 
interferometric expansion measure- 
ments is governed almost entirely by 
the errors in length and temperature 
determinations. 


X-RAY DIFFRACTION PATTERNS 
OF RUBBERS 


When total rubber of Hevea brasil- 
iensis, that is, rubber which has not 
been separated into its sol and gel 
fractions, is stretched quickly and ex- 
posed to a beam of X-rays, a erystal- 
fiber diffraction pattern is obtained. 
During earlier X-ray studies of this 
rubber, conducted jointly by the Bureau 
and the University of [llinois, no pat- 
tern was produced by stretched sol 
rubber. However, with stretched gel 
rubber the pattern was sharp and in- 
tense. The sol fraction is more mobile 
than the gel, and the crystalline struc- 
ture, produced by stretching, is pre- 
sumed to disappear before a pattern 
can be obtained. 

Rubber from Manihot glaziovii also 
may be separated into sol and gel frac- 
tions, and in recent work by G. L. 
Clark, 8S. T. Gross, and W. H. Smith, 
these fractions were stretched and ex- 
amined by X-rays. With the stretched 
Manihot sol, a few interferences were 
obtained but, as in the previous case, 
many more resulted with stretched gel. 
When crystallized by “freezing” at low 
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temperatures for 24 hours, the inter- 
ferences from the gel outnumbered 
those from the sol, which indicated that 
the gel crystallizes with greater ease 
than the sol. Manihot rubber has been 
described in the literature as a tough 
form of crude rubber. Its differing 
behavior toward X-rays, when com- 
pared with the rubber of Hevea brasil- 
fensis, is supposed to result from the 
low mobility occasioned by its tough- 
ness, that is, its resistance to an im- 
pressed force and its low plastic flow. 

The X-ray measurements of Mani- 
hot rubber agree with those of Hevea 
rubber, the ordinary rubber of com- 
merce, and indicate that the structure 
of each is the same. Three other 
natural rubbers, obtained from latices 
of Funtumia elastica, Cryptostegia 
grandifiora, and Castilla elastica, were 
also examined, and X-ray measurements 
indicated that their structures also are 
like that of Hevea, and check earlier 
observations made when X-ray tech- 
nique was less highly developed. In 
erystallized specimens of these rubbers, 
crystals melted within the temperature 
range previously observed with Hevea 
rubber. 

A large spacing was found in earlier 
studies of unstretched Hevea gel rub- 
ber. This spacing has been observed 
also in a new specimen of stretched 
Hevea gel rubber, together with a sec- 
ond spacing approximately twice as 
large. This work is reported in detail 
in RP1218 in the July number of the 
Journal of Research. 


ACTION OF LATEX ON POLISHED 
ALUMINUM 


A film of rubber applied in the form 
of latex is sometimes used as a means 
of protecting the polished surfaces of 
metallic mirrors and similar articles 
from scratches and dust while in stor- 
age and during shipment. When ordi- 
nary commercial latex is applied to 
polished aluminum, however, a bluish 
discoloration is produced which re- 
mains when the film of rubber is 
stripped off. 

Tests which were made at the Bu- 
reau to ascertain the cause of this 
discoloration indicated that it was pro- 
duced, not by the rubber, but by am- 
monia which is almost universally em- 
ployed as a preservative for latex. 
When the ammonia is removed by di- 
alysis through a Cellophane membrane, 
latex no longer discolors aluminum. 
Ammonia-free latex preserved by the 
addition of the requisite amount of pure 
formaldehyde is likewise without ac- 
tion on aluminum. 
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STABILITY OF LEATHER 


Additional evidence of the validity of 
pH values for indicating the stability 
of leather has been secured in the 
course of work recently completed by 
R. C. Bowker and E. L. Wallace and 
presented before the American Leather 
Chemists’ Association on June 7. The 
pH value of leather, determined on a 
water extract in equilibrium with the 
leather, is a measure of effective acid- 
ity. Previous researches have shown 
that leather starts to deterioriate when 
its pH value is below 38, regardless of 
the combination of materials, and 
methods used in making it. 

Before the significance of pH values 
had been demonstrated, the acidity of 
leather was determined by the Procter 
and Searle method, which consists 
essentially in ashing a sample of 
leather in the presence of an excess of 
alkali and titrating the excess alkali 
in the residue. The equivalent of the 
alkali used in the ignition is expressed 
as sulfuric acid and has been taken to 
represent free mineral acid in the 
leather. It is now recognized that such 
is not the case, since many sulfur-con- 
taining materials are used in the mak- 
ing of leather, which are erroneously 
determined as free mineral acid by this 
method. The maximum amount of acid 
permissible was about 1.0 percent. 
Frequently leathers contain as high as 
1.5 percent of acid as determined by 
this method, and such leather is con- 
sidered by some to be sufficiently acid 
to undergo deterioration. 

In order to study this point several 
commercial leathers having different 
Procter and Searle values and differ- 
ent pH values were prepared, tested for 
initial strength, aged for 2 years, and 
tested again for strength. All of the 
leathers had pH values of 3 or higher, 
while the Procter and Searle values 
varied from 0.85 to 1.86. No serious 
deterioration, as measured by loss in 
strength on aging, occurred with any 
sample. 

This work on commercial leathers 
confirms results previously obtained on 
experimental leathers and demonstrates 
the validity of pH values and the in- 
validity of Procter and Searle values 
for indicating stability. 


SHRINKAGE TEMPERATURE OF 
LEATHER 


When wet leather or hide is heated, 
shrinkage and deformation of the 
leather take place. The minimum tem- 
perature at which this shrinkage oc- 
curs is characteristic of the leather, 
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and is reproducible. In a paper by 
R. B. Hobbs, a simplified method for 
determining the shrinkage temperature 
is described. It consists essentially in 
suspending a strip of leather in water 
with one end free, and observing the 
temperature at which it curls when 
heated. 

The shrinkage temperatures of dif- 
ferent raw skins were found to be be- 
tween 60° and 68° C. Removal of 
natural fats by solvents had little effect 
on the shrinkage temperatures. 

The shrinkage temperatures of alum- 
dressed skins were between 49° and 63° 
C, those of vegetable-tanned skins be- 
tween 71° and 84° C, and those of 
chrome-tanned skins ranged from 84° 
to above 99° C. Oil-processed skins 
shrank between 50° and 61° C, but 
their behaviour was so different from 
that of other kinds of skins that their 
shrinkage temperatures should not be 
compared. 

The addition of acid to vegetable- 
tanned leather lowers the shrinkage 
temperature. Deterioration of leather 
by aging causes a decrease in the 
shrinkage temperature which is roughly 
preportional to the extent of the de- 
terioration. During the vegetable- 
tanning process the shrinkage tem- 
perature rises to a maximum which 
occurs when the skins are struck and 
then decreases as the skins are left in 
the tanning liquors. 


PHOTOGRAPHIC FILM FOR PRE- 
SERVING RECORDS 


An investigation of the suitability of 
photographic film for record purposes 
has been conducted under the direction 
of B. W. Scribner, as a logical exten- 
sion of the Bureau’s general research 
on the preservation of records which 
was started in 1929. The results of 
the work on film are summarized in 
Miscellaneous Publication M162, which 
has just been released. 

During the past decade, photographic 
film has become very important for the 
reproduction of records because of the 
great saving in storage space made 
possible by miniature prints, the sim- 
plicity of the reproduction process, and 
its low cost. Special cameras are avail- 
able for automatically photographing 
records as fast as they can be passed 
before the lens, and suitable reading 
devices have been developed. Films are 
used for copying records originally 
printed on paper of poor quality and to 
minimize wear of original records, as 
well as to render such material more 
generally accessible. 
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The film bases are designated accord- 
ing to the chemical process used in their 
manufacture. Two types are available, 
one of which is coated with a photo- 
graphic emulsion, while the other has a 
dye incorporated in the base for form- 
ing the photographic image. Films of 
the first type (nitrate base and acetate 
base), and those of the second type 
(viscose base and acetate base) were 
studied. 


As in studies of the stability of 
paper, the deterioration of the films was 
accelerated by heating them at 100° C. 
They were then tested for change in 
folding endurance and in chemical 
characteristics. At the end of 30 days’ 
heating, the film having an acetate 
base retained 67 percent of its folding 
endurance, while the viscose base re- 
tained 18 percent. The nitrate film had 
no folding endurance at the end of 10 
to 15 days. The same relative sta- 
bility was shown by the chemical! tests. 
From these results it is concluded that 
acetate film of the quality tested is 
suitable for permanent records, that 
the nitrate film is too unstable for rec- 
ords that are to be kept a long time, 
and that viscose film is in an interme- 
diate position similar to that of papers 
made from a medium grade of bleached 
wood fibers. The images on the ace- 
tate and the viscose film did not fade 
appreciably under the heat treatment 
or when exposed to light. Values are 
given for the stability, chemical pur- 
ity, and strength of acetate film con- 
sidered suitable for permanent records. 

As the acetate film becomes brittle 
when dry, it is recommended that it 
be stored at a relative humidity of 50 
percent. The acetate film otherwise 
presents no particular storage problem, 
since neither it nor the viscose film is 
more inflammable than paper. On the 
other hand, the nitrate film is very in- 
flammable and requires special storage 
cabinets and vaults for the prevention 
of fire and explosion. A study of the 
area of relief vents required to pre- 
vent explosion of storage vaults for 
nitrate film indicates that possibly 
larger vents than have been recom- 
mended should be used. 

In the use of films, it is suggested 
that damage to the images through the 
seratching of films or the handling of 
them be minimized as much as pos- 
sible by frequent cleaning with carbon 
tetrachloride and the use of clean 
white gloves in handling them. 

Copies of M162 are obtainable from 
the Superintendent of Documents, Goy- 
ernment Printing Office, Washington, 
D. C., at 10 cents each. 
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SEPARATION AND COLORIMET- 
RIC DETERMINATION OF RHE- 
NIUM AND MOLYBDENUM 


In examining minerals or residues 
suspected of containing rhenium, a very 
sensitive test for rhenium is required 
because this element usually occurs in 
very small percentages. The yellow 
color produced by adding potassium 
thiocyanate and stannous chloride to a 
hydrochloric acid solution of the ma- 
terial to be analyzed has been used in 
the past aS a means of determining 
rhenium, but molybdenum, which is 
often associated with it, yields a simi- 
lar color. The method, as customarily 
appiied, is therefore untrustworthy 
unless it has been shown that molyb- 
denum is absent. 

A method for the separation and 
colorimetric determination of rhenium 
and molybdenum, depending on differ- 
ential reduction with mercury, has re- 
cently been developed at the Bureau by 
James I. Hoffman and G. E. F. Lun- 
dell. If a dilute hydrochloric acid 
solution containing both elements is 
shaken with mercury, potassium thio- 
cyanate, and ethyl ether, only the 
molybdenum is reduced to the form 
which produces an ether-soluble col- 
ored compound with thiocyanate. The 
color of the ether extract serves for 
the determination of molybdenum. 
Addition of stannous chloride to the 
acid solution remaining after the 
molybdenum has been extracted, pro- 
duces a yellow to yellowish-red ether- 
soiuble compound which serves for the 
determination of rhenium. As little as 
0.001 mg of rhenium can be detected in 
a solution containing 10 mg of molyb- 
denum, and 0.01 mg of molybdenum can 
be detected in the presence of 10 mg 
of rhenium. Very few elements inter- 
fere, and practically all can be elimi- 
nated by a simple distillation. 

The method will be published within 
the next few months, in the Journal of 
Research or in the Analytical Edition 
of Industrial and Engineering Chem- 
istry. 


PRESSURE DISPLACEMENTS IN 
SECOND SPECTRUM OF IRON 


The wave lengths of the spectral 
lines emitted by any source are de- 
pendent to a small extent upon the 
pressure of the atmosphere surround- 
ing the source. Although the exist- 
ence of this pressure effect has been 
known for more than 40 years, it has 
received comparatively little attention 
from spectroscopists because the line 
displacements are too small to be de- 
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tected by the usual methods of observa- 
tion unless very large pressure changes, 
amounting to several atmospheres, are 
involved. The matter becomes impor- 
tant, however, in precise wave-length 
measurements made with Fabry-Perot 
interferometers. Such measurements 
are undertaken for the purpose of set- 
ting up wave-length standards. 

The International Astronomical 
Union, which sponsors the specifica- 
tion and adoption of standard wave 
lengths, requires three independent, 
concordant, determinations of any spec- 
trum line before it may be considered 
for adoption as an international sec- 
ondary standard. A majority of the 
lines chosen to date are among those 
emitted by the iron are. These include 
lines of the first spectrum, that is, lines 
originating in the neutral iron atom, 
and others of the second spectrum, 
which are emitted by once-ionized iron 
atoms. 

The present system of standards is 
highly satisfactory throughout the vis- 
ible and near ultraviolet regions. Be- 
yond 8370 angstroms in the ultraviolet, 
however, the need for better standards 
has long been apparent. Three sets of 
precise measurements in this region 
are now available: By K. Burns and 
KF. M. Walters at the Allegheny Ob- 
servatory; by C. V. Jackson at the Im- 
perial College; and by W. F. Meggers 
and C. J. Humphreys at the National 
Bureau of Standards. Burns and Wal- 
ters used a vacuum-are source, whereas 
the other observers used an open are in 
air. Wave lengths under these two con- 
ditions are not strictly comparable be- 
cause of the displacement resulting 
from a pressure difference of about one 
atmosphere. Interferometric observa- 
tions by D. Babcock of the Mount Wil- 
son Observatory, of the pressure effect 
in the first spectrum of iron, have pro- 
vided data for correcting the wave 
lengths of the lines belonging to this 
spectrum, which appear in the vacuum 
are, to equivalent arec-in-air values. In- 
asmuch as three sets of concordant ob- 
servations were thus made available, 
a considerable number of these ultra- 
violet lines were adopted as standards 


by the International Astronomical 
Union in 1988. 
A recent investigation by C. J. 


Humphreys of the pressure effect in 
the second spectrum of iron was in- 
tended to permit similar adjustment of 
the wave lengths of the lines of the 
second spectrum of iron. The results, 
which are given in RP1222 of the Jour- 
nal of Research for July, indicate an 
extremely small pressure displacement 
of the lines of this spectrum, resulting 
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from a pressure difference of 1 atmos- 
phere. On the average, it amounts to 
0.0004 angstrom in the region near 2400 
angstroms, or one part in six million. 
This is not sufficient to affect the values 
of vacuum-are wave lengths unless the 
probable error of the wave-length meas- 
urements is less than 0.0005 angstroms. 
Published wave lengths of lines from 
vacuum-are sources are given to seven 
figures. Only a few lines show pres- 
sure effects large enough to affect the 
seventh figure by one unit. 


PREPARATION OF HIGH- 
PURITY IRON 


As mentioned in the item on crucibles 
in the June number of the Technical 
News Bulletin, one of the functions of 
the Bureau’s Division of Metallurgy is 
to compile information about metals 
and their alloys, particularly those of 
high purity. Current interest is cen- 
tered on high-purity iron. 


Iron has never been prepared in as. 


pure a state as the precious metals 
such as gold and platinum, or certain 
common metals such as zinc and 
aluminum. This is partly because the 
separation of iron from its associated 
impurities presents unusual difficulties 
and partly because iron is valued 
chiefly for its strength, hardness, and 
ability to carry loads in which respects 
impure iron, i. e., steel, is superior to 
iron of higher purity. In commercial 
practice, iron of about 99.8-percent pur- 
ity has been an adequate starting point 
for the production of steel and other 
useful alloys. However, the constant 
demand for new and improved prop- 
erties in these allows to meet the in- 
creasingly severe requirements in engi- 
neering and metallurgical applications, 
has demonstrated the need for more 
exact information about the funda- 
mental properties of the metal iron, on 
which the properties of its alloys are 
based. Some of the properties of iron 
are appreciably affected by the first 
0.001 or 0.002 percent of certain im- 
purities and, consequently, the direct 
determination of the fundamental prop- 
erties -of iron itself requires metal of 
higher purity than has been available 
heretofore. 

As described in the Journal of Re- 
search for July (RP1226), several 1-lb 
ingots of iron of unusual purity have 
been prepared by J. G. Thompson and 
H. EK. Cleaves. These have been ex- 
amined by spectroscopic and chemical 
methods, which show that the total im- 
purities in each of the ingots is of 
the order of 0.010 percent or less. The 
major impurities included in this small 
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total are nonmetallic, chiefly oxygen 
and sulfur, with traces of carbon, 
phosphorus, nitrogen, and hydrogen. 
Copper is the only metallic impurity in 
several of the ingots; others contain 
small amounts of silicon and occasional 
traces of aluminum or beryllium. 

The material will be used for the 
determination of the properties of high- 
purity iron and to observe the effect 
on these properties of the variations in 
composition of the different ingots. 


TRANSFORMATION OF HIGH- 
PURITY IRON-CARBON ALLOYS 
DURING QUENCHING 


The rate at which steel transforms 
to its various constituents is influenced 
by its composition, grain size, and 
chemical homogeneity at the instant of 
quenching, The important influence of 
the carbon content of high-purity iron- 
earbon alloys on their transformation 
rate during quenching was discussed in 
a report by T. G. Digges, J. Research 
NBS 20, 571 (1938) RP1092. In the 
Journal of Research for July (RP1225), 
the same author discusses the _ in- 
fluence of variations in the solution and 
distribution of the carbon in these 
same high-purity iron-carbon alloys on 
their mode and rate of transformation 
on quenching. 

In the alloys in which all of the car- 
bon was in solution and uniformly dis- 
tributed at the time of quenching, ini- 
tial transformation occurred at the 
grain boundaries of the austenite. That 
is, such austenite was the least stable 
in the vicinity of its grain bound- 
aries where transformation occurred at 
higher temperatures than the more 
stable austenite in the interior of the 
grains. However, with incomplete solu- 
tion and nonuniform distribution of the 
carbon in the austenite, the transforma- 
tion on quenching often proceeded at 
various rates within the grain. For 
example, in one large austenite grain 
of the alloy containing 1.14 percent 
of carbon, which transformed to ce- 
mentite, ferrite, lamellar pearlite, vary- 
ing degrees of fine pearlite, and martens- 
ite, a nodule of troostite was sur- 
rounded by the martensite within the 
interior of the grain. This is contrary 
to the idea that the stability of a 
quenched austenite grain increases 
with increased distance from its bound- 
ary. Microhardness tests made on the 
decomposition products of this same 
uniformly quenched grain of austenite 
showed values ranging from 190 for the 
soft pearlite to 720 for the fully hard- 
ened martensite. The variation in 
transformation rates throughout this 
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grain of austenite was due primarily 
to incomplete solution and nonuniform 
distribution of carbon in the austenite 
at the time of quenching. These fac- 
tors may have an effect equal to or 
greater than that of grain size in con- 
trolling the reaction rates of the 
quenched austenite. 

Quenched specimens of the alloys 
containing carbon in excess of 0.85 per- 
cent often had numerous quenching 
eracks that were located both in the 
boundaries and the interior of the 
parent austenite grains. However, 
when sufficient external stress was ap- 
plied to these martensitic specimens to 
eause rupture, the fractures were in- 
tergranular with respect to the original 
austenite grains 


RATE OF OXIDATION OF STEELS 


Interference colors, or “temper 
colors,” appear on metals when the 
thickness of the oxide film bears a cer- 
tain relationship to the wave length of 
the incident light. By use of interfer- 
ence colors, therefore, relative thick- 
nesses of oxide films can be compared. 
By this means, D. J. McAdam, Jr. and 
G. W. Geil have studied the influence 
of temperature and film thickness on 
the rates of oxidation of various steels. 
In RP1221 in the July Journal of Re- 
search, the relationship between tem- 
perature, time, and film thickness, for 
each steel, has been represented by one 
or more views of a three-dimensional 
diagram. By means of these dia- 
grams, it has been shown that the rate 
of oxidation varies as a high power 
(25 to 60) of the absolute temperature. 
The rate of oxidation, at constant tem- 
perature, decreases with increase in 
film thickness. If, over short inter- 
vals, the oxidation time is assumed to 
vary as a power of the thickness, the 
exponent decreases with increase in 
film thickness, from 100 or more to 
about 2. For constant oxidation_ time, 
the thickness increases rapidly with the 
absolute temperature. If, over short 
intervals, the thickness is assumed to 
vary as a power of the absolute tem- 
perature, the exponent increases with 
increase in film thickness, from 1 or 
less to about 20 or 25. The accelerat- 
ing influence of temperature on the 
rate of oxidation thus predominates 
over the retarding effect of increasing 
thickness of the film. 

By means of the three-dimensional 
diagrams, comparison is made between 
steels of various compositions, and a 
discussion is given of the influence of 
alloying elements on resistance to oxi- 
dation at elevated temperatures. 
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The rate of oxidation depends on the 
rate of diffusion of oxygen inward and 
the rate of diffusion of metal outward, 
through the oxide film. The rate of 
diffusion of oxygen, therefore, is pro- 
portional to the range of oxygen con- 
centration and to the specific diffusional 
conductivity of the oxide. The steep- 
ness of the gradient of oxygen concen- 
tration decreases with increase in film 
thickness, but the instantaneous rate 
of oxidation is not inversely propor- 
tional to this thickness. The decrease 
in the rate of oxidation with increase 
in film thickness is too great to be in 
accordance with the view that the 
range of concentration of oxygen and 
the specific diffusional conductivity are 
invariant with film thickness. Hither 
the range of oxygen concentration or 
the specific diffusional conductivity, or 
both, must be greater for thin than 
for thick films. 


STRENGTH OF A WELDED STEEL 
RIGID FRAME 


In Technical News Bulletins 257 and 
260 (September and December 1938) 
brief descriptions were given of tests of 
rigid steel frames which are now being 
used to an increasing extent in buildings 
where large unobstructed areas are 
desired. 

In RP1224, in the July Journal of 
Research, A. H. Stang and M. Green- 
span give the results of recent tests on 
a rigid-frame specimen donated by Lu- 
kenweld, Ine. The _ distribution of 
stress, determined from strain measure- 
ments, and the maximum load that 
could be sustained by this particular 
specimen are given, thus making essen- 
tial data available to those who may be 
contemplating the use of this type of 
construction. 


TESTS OF FLASHBOARDS 


The name “flashboard” is a term in- 
vented by engineers to describe a tem- 
porary wall, usually of planks, placed 
on the top of a dam to store water when 
the stream is high. During dry seasons 
this water is used for power, navigation, 
or irrigation. 

As this wall is on top of the dam it is 
most essential that, in the case of a 
sudden flood, the supports holding the 
wall should automatically fail and al- 
low the flood to pass over the dam. If 
this requirement is not fulfilled abso- 
lutely automatically, without the serv- 
ices of any attendant, the flood, over- 
topping both dam and flashboards, may 
prove too much for the former and may 
wash the entire structure into the tor- 


72 


rent—causing tremendous loss to the 
owners of the dam and to the people 
downstream. 

To store water thus at the top of the 
dam by increasing its height would be 
very costly compared to the light flash- 
boards. This saving in cost is sufficient 
to justify also the use of flashboards for 
maintaining a constant water level on 
recreational lakes. On one occasion a 
flashboard gate, supported by steel pipe 
pins, and costing $500, saved a spillway 
cost of $15,000. 

After making some preliminary tests 
on flashboards in the Bureau’s hy- 
draulic laboratory, a single-panel flash- 
board was set up in the main flume for 
establishing reliable methods of design 
of flashboard supports. The flashboard 
was supported symmetrically by two 
steel pipes of equal size. Water, 
pumped into the flume, provided pres- 
sure against the face of the flashboard. 
As the water rose gradually and the 
pipes began to bend, accurate readings 
of the depth of water and degree of 
bending were made until the pipes 
failed and collapsed. In many of the 
tests the water flowed over the top of 
the flashboard before failure—approxi- 
mating actual field conditions. Pipes 
from %-inch to 8 inches in size were 
tested, and supplementary mechanical 
tests were also made. 

By means of formulas, the bending of 
the pipe produced by the water pressure 
was converted into stress values for de- 
sign. The most important feature of the 
tests—the stress at failure “modulus of 
rupture” of the pipes was thoroughly 
analyzed. It varied from 90,000 to 
70,000 lb/in.*, being smaller for the 
larger pipes. 

The United States Forest Service, 
which sponsored the investigation, ap- 
plied the laboratory results to the de- 
Sign (proper determination of size and 
spacing of pipe, height of flashboard, 
ete.) of numerous installations of flash- 
boards for their dams. Some flash- 
board gates were high and narrow and 
some low and wide, all hinged loosely at 
the bottom and supported symmetri- 
eally by standard steel pipe. 

For numerous floods the pipe supports 
failed, and these values of the head- 
water level agreed remarkably well 
with the results of the laboratory tests. 

The pipes were found to bend exces- 
Sively at very nearly the same value of 
stress, 49,000 lb/in.”, and this was called 
the yield point of the pipe. In design, 
the pipes and flashboard height should 
be so selected that the yield point is 
not exceeded frequently, otherwise the 
pipes will be unsightly and require re- 
placing even though they have not 
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failed. An analysis of the results suit- 
able for use in design of flashboard 
gates will be published in the Proceed- 
ings of the American Society of Civil 
Mngineers 65, 771 (May 1939). 

It is apparent that the automatic 
flashboard gate is fast becoming a po- 
tentiality in water conservation. 


PIPE-LINE INSPECTION 
METHODS 


Several pipe-line companies have re- 
cently removed many miles of pipe and 
examined each length, counted the punc- 
tures, measured one or more of the 
deepest pits on each length, estimated 
the condition of the lengths, and re- 
corded data regarding the soils to 
which the pipes were exposed. The lo- 
cation from which each section of pipe 
was taken is known, and its condition 
has been measured by comparison with 
some criterion. The data, therefore, 
furnish a basis for determining how 
well the results of inspecting short 
sections of the lines at widely separated 
points represent the true conditions of 
the lines. 

A paper by K. H. Logan of the Bu- 
reau and E. A, Koenig of the Magnolia 
Pipe Line Co., which will be published 
in the Journal of the American Water 
Works Association, discusses the 
amount of pipe which should be exposed 
at each point of inspection, the type of 
observations which should be taken, 
the number of inspections required for 
representative data, the spacing of in- 
spection points, methods of presenting 
data, and the Significance of the data 
with respect to the future of the line. 

The paper shows that by the use of 
proper methods, inspections at suitably 
chosen distances can be made to fur- 
nish a correct idea of the condition of 
the line as a whole. References are 
given to equations which can be used 
for estimating the average of the deep- 
est pits on areas greater than those ex- 
amined and for predicting pit depths 
to be expected when the line has been 
buried a longer time. 


AIR-SETTING REFRACTORY- 
BONDING MORTARS 


Air-setting fire-clay mortars set with 
a high strength at ordinary tempera- 
tures and retain a goodly proportion of 
that strength throughout the lower 
ranges of moderately high furnace tem- 
peratures. At still higher temperatures 
the strength is again increased through 
partial vitrification of some of the con- 
stituents of the mortar, thus insuring 
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high strength of joint over a wide tem- 
perature range. Such materials may, 
therefore, be used where the ordinary 
ground fire clay may be unsuitable. 

The use of these mortars by the Fed- 
eral Government makes their purchase 
by Specification desirable, since wide 
variations in properties are known to 
exist. Therefore, certain of the proper- 
ties of each of 20 mortars (wet type) 
were recently studied by R. A. Heindl 
and W. L. Pendergast to obtain infor- 
mation upon which to base a Federal 
Specification. 

As explained in the July Journal of 
Research (RP1219), the mortars were 
tested for consistency, water content, 
fineness, alkali content, effect of stor- 
age on separation of Solids and liquids, 
pyrometric cone equivalent, suitability 
for troweling and dipping, drying prop- 
erties and strength after heating of as- 
semblages (two half brick and mortar) 
at various temperatures up to 1,350° C. 
The tendency of the mortar to shrink, 
crack and flow, both in refractory 
fusion-test blocks and in units of three 
brick each, when exposed to high tem- 
peratures, was also studied. 

‘The results of the tests show that, 
in general, neat mortars having a high 
air-setting strength will show good 
joint strength after heating and cooling. 
The transverse strength of the neat 
mortars after air-setting ranged from 
685 to 6,470 lb/in.?. Although not ail 
mortars reached their lowest strength 
after heating at 750° C and cooling, the 
strengths obtained after such treat- 
ment were in general close to the lowest 
obtained after the various heat treat- 
ments. Five of the 20 mortars, after 
having been in storage from 9 to 17 
months, had settled to such an extent 
that remixing the solids and super- 
natant liquid in a mortar box would 
not have been feasible. The materials 
were all finely ground, very little being 
retained on a No. 40 sieve. A _ pre- 
liminary calcining of the mortars did 
not affect their pyrometrie cone equiva- 
lenis, but greatly facilitated obtaining 
the end points. About half of the mor- 
tars without alteration troweled satis- 
factorily under four different condi- 
tions of mechanical troweling; others 
were satisfactory in only some of the 
tests. About one-fourth of them curled 
and cracked badly on drying. The time 
required for the various mortars to 
air-set, as indicated by their resistance 
to flow under load, ranged from 1 to 90 
minutes when used to bond fire-clay 
brick of 8.6-percent absorption. The 
range in transverse strengths of as- 
semblages of two half brick and mor- 
tar, after heating at various tempera- 
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tures up to 1,850° C, was from 5 to 
540 lb/in.”. In this test failure resulted 
in three ways; namely, in the (1) 
mortar; (2) brick; (8) joint. The 
conclusions drawn from an examina- 
tion of the mortars in the fusion blocks 
after heating at 1,425° and 1,500° C 
correlated well with the observations 
made on three-brick units after heat- 
soaking at similar temperatures. 


ATR AND WATER PERMEABILI- 
TIES OF BRICKS 


The permeability factor for air or for 
water of a burned clay product has been 
defined as the milliliters of the fluid, 
under 1-g pressure passing per second 
through 1 cm* of the specimen. The 
published reports of different investi- 
gators of burned clay products are in 
agreement in that, with respect to time 
of flow, the air-permeability factor is 
constant and the water permeability 
factor decreases. Apparently no case 
has, heretofore, been reported showing 
an increase in water permeability with 
time of flow for clay products. 

Some investigators suggest that this 
decrease in water flow may be due to 
the loosening of particles which par- 
tially clog the smaller pores, while 
others suggest a partial rehydration 
and swelling on the surfaces of the 
clay particles. 

In a study of pore structure of 
bricks by R. T. Stull and P. V. John- 
son tests were made on a number of 
light, medium, and hard burned bricks 
to determine their air and water per- 
meabilities. In all cases the air per- 
meability factors were constant with 
respect to time of flow. However, 
while part of the bricks showed a de- 
crease in water permeability with time 
of flow, others showed a distinct in- 
crease. 

The correlation of the data with av- 
erage pore sizes of the specimens in- 
dicates that the decrease in water per- 
meability occurs in those bricks hav- 
ing average pore radii greater than 2.1 
microns (approximately), while those 
having average pore radii less than 2.1 
microns showed decided increases in 
their water permeabilities with time of 
flow. 

The average pore sizes of the so-called 
salmon (soft) bricks are less than those 
of the well burned (hard) bricks, the 
dividing line being at the average pore 
radius of about 2.1 microns. If the clog- 
ging of pores by loosened particles were 
responsible for the decrease in permea- 
bility of the well burned bricks of larger 
pore size, then it would seem that the 
same effect should be more pronounced 
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in the softer salmon bricks of smaller 
pore size. On the other hand, if the de- 
crease in permeability can be attributed 
to partial rehydration and _ swelling, 
then it should have a more pronounced 
effect on the softer bricks and they 
would therefore show a decrease in per- 
meability with respect to time instead 
of a pronounced increase. 

The suggestions thus far advanced as 
possible causes of the decrease in the 
water permeability factor with respect 
to time for bricks, seem unjustifiable. 


MEASUREMENT OF AIR VOIDS 
IN FRESH CONCRETE 


It is generally recognized that if con- 
crete is improperly placed, the resulting 
hardened concrete may contain large 
quantities of air, which will have defi- 
nite harmful results. It is not so well 
recognized, however, that air in ap- 
preciable quantity is present even in 
well-placed workable concrete, and that 
air may be regarded as much a con- 
stituent of average concrete as cement, 
water, and aggregate. Consequently, a 
knowledge of the amount of air present 
in a given material, the manner in which 
it is distributed, and its influence on any 
particular property is a matter of im- 
portance. 

Various investigators have reported 1 
to 2 percent air by volume in average 
concretes, a cubic foot of which may 
thus be expected to contain about 25 
cubic inches of air, 330 cubic inches of 
water, 180 cubic inches of cement, and 
1,200 cubie inches of aggregate. If the 
cement paste alone be considered, the 
air is seen to be almost 5 percent by vol- 
lume. This quantity of air may ap- 
preciably influence the strength, per- 
meabiiity, shrinkage, weathering char- 
acteristics, and absorption of the con- 
crete in which it is present. 

The quantity of air voids may be com- 
puted from specific gravities and weights 
of the materials in the concrete, or may 
be measured directly through displace- 
ment of the air with water. 

A modification of this latter method, 
recently developed by George L. Pig- 
man at the Bureau, is believed to be 
more accurate than previous proce- 
dures, besides being more simple and 
rapid. In this new procedure the con- 
crete is placed in an airtight mold and 
violently agitated with an excess of 
water while under an absolute pres- 
sure of 15 mm of mercury. The volume 
of air removed is determined by ob- 
serving the decrease in the total vol- 
ume of the concrete after this treat- 
ment. It has been found that this 
treatment removes from 20 to 380 per- 


TECHNICAL NEWS BULLETIN 


cent more air from the concrete than 
can be removed by methods not uti- 
lizing the reduced pressure. 

Tests with various concretes indi- 
cate that the air content is increased 
with dryness and with increase in fine 
material in cement, sand, or admix- 
tures. 


REVISED SIMPLIFIED PRAC- 
TICE RECOMMENDATION FOR 
COARSE AGGREGATES 


Simplified Practice Recommendation 
R163-39, the first revision of the rec- 
ommendation on coarse aggregates 
(crushed stone, gravel, and slag), has 
been approved by the industry for pro- 
mulgation as of 1939. This recom- 
mendation covers sizes of aggregates 
and their typical uses, such as in 
water-bound macadam, bituminous 
plant mixes, railroad ballast, ete. 

The schedule in its original form was 
promulgated in 1936, at which time two 
groups of sizes with the same over-all 
range but with different intermediate 
size ranges were included. Each group 
was intended to be substantially com- 
plete and only one was intended to be 
used in any single marketing area. 
The joint technical committee of the 
mineral aggregates associations, in 
submitting this plan, recognized the dis- 
advantage of having two groups, but 
pointed out that when wide acceptance 
of the recommended sizes had been ob- 
tained, an effort could be made to con- 
solidate the two groups. 

As a result of the experience gained 
since 1936, the joint technical committee, 
in collaboration with the standing com- 
mittee, achieved the desired consolida- 
tion of sizes into one group, and at the 
same time effected a net elimination of 
12 sizes. The revision, like the original 
recommendation, comprises primary 
sizes and their combinations or modifi- 
cations, but closer tolerances have been 
fixed for the lower limits of each size, 
a 5-percent limit having been placed on 
a size smaller than the nominal mini- 
mum, further to control the amount of 
fine material. One size was added to 
meet a growing demand for fine seal 
construction for surface treatment of 
airports and for other surfaces requir- 
ing a fine seal material. 

In addition to the simplified schedule 
of aggregate sizes and their uses, the 
revised printed issue will include a his- 
tory of the project, and will list the 
present members of the standing com- 
mittee and acceptors of the recom- 
mendation. 

Until the printed issue is available, 
free mimeographed copies of the re- 
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vision may be obtained from the Divi- 
sion of Simplified Practice, National Bu- 
reau of Standards, Washington, D. C. 


PREPARATION AND REVISION 
OF BUILDING CODES 


In Building Materials and Structures 
Report EMS19, which has just been re- 
leased, information is presented for the 
use of local committees charged with 
the responsibility of preparing or revis- 
ing building codes. This is drawn from 
material accumulated at the Bureau 
over a period of years in connection 
with development of recommended 
building code requirements. The dis- 
cussion covers the influence of the build- 
ing code on the community; the basic 
principles involved ; deficiencies evident 
in existing codes; methods of arrange- 
ment, numbering, and presentation; 
and the use of national standards. Ref- 
erences to sources of technical informa- 
tion and to articles by various authori- 
ties on the subject are given. Extracts 
from local codes are aiso included to 
illustrate various ways of dealing with 
major problems. 

Copies of this report are obtainable 
from the Superintendent of Documents, 
Government Printing Office, Washing- 
ton, D. C., at 15 cents each. 


NEW AND REVISED PUBLICA- 
TIONS ISSUED DURING JUNE 
1939 


Journal of Research? 


Journal of Research of the National 
Bureau of Standards, volume 22, 
number 6, June 19389 (RP1209 to 
RP1217, inclusive). Price 30 cents. 
Annual subscription, 12 issues, $3.50. 


Research Papers? 


[Reprints from March, April, and May 1939 
Journal of Research] 


RP1179. Measurement of the apparent 
fluidity of dispersions of cellulose in 


cuprammonium solution. Ralph tT. 
Mease. Price 10 cents. 
RP1184. 2,6-dimethylheptane: Its syn- 


thesis, properties, and comparison 
with an isononane from petroleum. 
Joseph D. White, Frank W. Rose, Jr., 
George Calingaert, and Harold 
Soroos. Price 5 cents. 

RP1188. Establishment of a tempera- 
ture scale for the calibration of 
thermometers between 14° and 83° 
K. Harold J. Hoge and Ferdinand 
G. Brickwedde. Price 10 cents. 


See footnote 2? on page 76. 
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RP1189. International Temperature 
Scale and some related physical 
constants. H. T. Wensel. Price 5 
cents. 


RP1190. Preparation and properties of 
B-d-2-desoxygalactose. Horace §. Is- 
bell and William W. Pigman. Price 
5 cents. 

RP1191. Action of baker’s yeast on 
d-talose. Horace 8. Isbell. Price 5 
cents. 

RP1192. Heat and free energy of for- 
mation of water and of carbon mon- 
oxide. Frederick D. Rossini. Price 
5 cents. 

RP1198. Heats of combustion of tetra- 
methylmethane and 2-methylbutane. 
John W. Knowlton and Frederick D. 
Rossini. Price 5 cents. 


RP1194. A method of reducing the 
effect of disturbances in the galva- 
nometer branch of a potentiometer 
circuit. Frank Wenner. Price 5 
cents. 

RP1195. A potentiometer for measur- 
ing voltages of 10 microvolts to an 
accuracy of 0.01 microvolt. Ray P. 
Teele and Shuford Schuhmann. 
Price 10 cents. 

RP1196. Solubility of colored glazes in 
organic acids. R. F. Geller and A. 8. 
Creamer. Price 5 cents. 

RP1197. Density of some soda-potash- 
silica glasses as a function of the 
composition. John C. Young, Francis 
W. Glaze, Conrad A. Faick, and Al- 
fred N. Finn. Price 5 cents. 


RP1198. Volatilization of metallic com- 
pounds from solutions in perchloric 
or sulfuric acid. James I. Hoffman 
and G. E. F. Lundell. Price 5 cents. 


RP1199. Determination of pentosans in 
pulps and papers. Herbert F. 
Launer and William K. Wilson 
Price 5 cents. 


RP1200. An absolute determination of 
the ampere, using improved coils. 
Harvey L. Curtis, Roger W. Curtis, 
and Charles L. Critchfield. Price 10 
cents, 

RP1201. Efficiency of a rotary distilla- 
tion column. Beveridge J. Mair and 
Charles B. Willingham. Price 5 cents. 

RP1202. Behavior of rubber hydrocar- 
bon in a molecular still. W. Harold 
Smith and Henry J. Wing. Price 5 
cents. 

RP1203. Base-combining capacity of 
wool. Milton Harris and Henry A. 
Rutherford. Price 5 cents, 

RP1204. Toggle clamp for rubber ten- 
sile specimens, William L. Holt and 
Archibald T. McPherson. Price 10 
cents. 
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RP1205. Determination of the pH value 
of papers. Herbert F. Launer. Price 
5 cents. 

RP1206. Further data on _ gold-chro- 
mium resistance. wire. Theodore B. 
Godfrey. Price 5 cents. 

RP1207. Distribution of ozone in the 
stratosphere. W. W. Coblentz and 
R. Stair. Price 10 cents. 


Building Materials and Structures ” 


[Persons who wish to be notified of new 
publications in the “Building Materials and 
Structures” series as soon as they are avail- 
able should write to the Superintendent of 
Documents, Government Printing Office, 
Washington, D. C., asking that their names 
be placed on the special mailing list main- 
tained by him for this purpose.] 


During the past month the following 
publication in this series has been 
issued : 

BMS19. Preparation and 
building codes. 

Price 15 cents. 


revision of 
George N. Thompson. 


Simplified Practice Recommendations’ 


R62-389. Metallic 
sedes (R62-37.) 


cartridges. (Super- 
Price 5 cents. 


Commercial Standards? 


CS21-39. Interchangeable ground-glass 
joints, stopcocks, and stoppers. (Su- 
persedes CS21-36.) Price 5 cents. 


Miscellaneous Publications? 


M162. Summary report of research at 
the National Bureau of Standards on 
the stability and preservation of rec- 
ords on photographic film. B. W. 
Scribner. Price 10 cents. 

M163. Scientific and technical positions 
in the National Bureau of Standards. 
William C. Fewell. Free on appli- 
cation to the Bureau. 


Technical News Bulletin? 


Technical News Bulletin 266, June 1939. 
Price 5 cents. Annual subscription, 
50 cents. 


2Send orders for publications under this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office, Washing- 
ton, D. C. Subscription to Technical News 
Bulletin, 50 cents per year; Journal of Re- 
search, $3.50 per year (United States and 
its possessions, and Canada, Colombia, Cuba, 
Dominican Republic, Ecuador, Guatemala, 
Hondudas, Mexico, Newfoundland (including 
Labrador), Panama, and Venezuela) ; other 
countries, 70 cents and $4.50, respectively. 


TECHNICAL NEWS BULLETIN 


MIMEOGRAPHED MATERIAL 


Letter Circulars 


[Letter Circulars are prepared to answer 
specific inquiries addressed to the National 
Bureau of Standards and are sent only on 
request to persons having definite need for 
the information. The Bureau cannot under- 
take to supply lists or complete sets of 
Letter Circulars or send copies automatically 
as issued. ] 


LC554. Electrical measuring  instru- 
ments, meters, and their accessories: 
Publications by the staff of the Na- 


tional Bureau of Standards. (Super- 
sedes LC364.) 
LC555. Building regulation: Publica- 


tions issued by the National Bureau 
of Standards. (Supersedes LC458.) 


RECENT BUREAU ARTICLES 
APPEARING IN OUTSIDE PUB- 
LICATIONS 3 


Specification of uniform color tolerances 
for textiles. D. B. Judd. Textile Re- 
search (67 Franklin St., Boston, 
Mass.) 9, 253 (1939). 

Standardization of the luminous trans- 
mission scale used in the specification 
of railroad signa! glasses. K. §. Gib- 
son and G. W. Haupt. J. Optical Soe. 
Am. (Ithaca, N. Y.) 29, 188 (May 
1939) 

Turbulence investigations at the Na- 
tional Bureau of Standards. H. L. 
Dryden. Reprint from Proc. Fifth 
International Congress of Applied 
Mechanics (% J. C. Hunsaker, Mass. 


Inst. of Technology, Cambridge, 
Mass.) (19388). 
Turbulence and diffusion. H. L. Dry- 


den. Ind. Hng. Chem. (Mills Building, 
Washington, D. C.) 31, 416 (April 
1939). 

Effect of purification treatments on cot 
ton and rayon. R. K. Worner and 
R. T. Mease. Rayon Textile Mo. (303 
Fifth Avenue, New York, N. Y.) 20, 
265 (May 1939). 

Current research on pulp and paper in 
the Government and university lab- 
oratories of the United States and 
Canada. C. J. West. Paper Trade J. 


8These publications are not obtainable 
from the Government. Requests should be 
sent direct to publishers. 


TECHNICAL NEWS BULLETIN ra 


(10 East 39th St., New York, N. Y.) | The effects of aluminum and of anti- 
108, No. 21, 30 (May 25, 1939). mony on certain physical properties 

Constitution of lead-silver alloys. A. J. of cast red brass. H. B. Gardner and 
Dornblatt. Metals Handbook (Amer. C. M. Saeger, Jr. Preprint 39-20, Am. 
Society for Metals, 7016 Euclid Ave., Foundrymen’s Assn. (222 W. Adams 
Cleveland, Ohio), 1523 (1939). St., Chicago, Ill.) (1939). 
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